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AB Feeds, useful for lean meat prodn., are enriched with 0.01-3.00 wt.% 
(each) valine, leucine, and isoleucine as amino acid components. Broiler 
chickens were fed with feeds enriched with 0.4 wt.% (each) valine, 
leucine, and isoleucine for 25 days to show 2770 g body wt. and 80 g belly 
fat wt., vs. 2786 g and 98 g, resp., for control. 
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AB The effects of dietary supplements of branched-chain amino acids on 
growth, food consumption and metabolism in chicks were 
investigated. When an adequate diet contained 1.20, 1.60, 2.25, 3.75 or 
5.00% leucine, increasing leucine content caused reduced food consumption 
and weight gains, coupled with impaired efficiency of food utilization. 
When the diet deficient in branched-chain amino acids contained 0.98, 
1.46, 2.25, 3.75 or 5.00% leucine, increasing leucine resulted in 
increased food consumption and reduced efficiency of food 
utilization when levels of leucine up to 3.75% were fed. Excess 
leucine depressed plasma concentrations of isoleucine and valine. 



Excesses of isoleucine or valine caused smaller depressions of 
concentrations of the other 2 branched-chain amino acids. All these 
effects were seen during the first 8 days of experiment, after which they 
diminished or disappeared. Muscle branched-chain amino acid 
aminotransferase (BCAT) (L-leucine:2-oxoglutarate aminotransferase, EC 
2.6.1.6) activity was increased in chicks fed excess leucine but 
not in those fed excess isoleucine or valine. Hepatic 
.alpha.-ketoisocaproic dehydrogenase (KADH) (2-oxoisocaproate: lipoate 
oxidoreductase, EC 1.2.4.3) activity and muscle polyribosomal aggregation 
were unaffected by diet. When chicks were fed diets containing 
either 0.98 or 2.25% leucine, production of 14C02 from [1-14C] isoleucine 
and [l-14C]valine was increased in chicks fed the higher level 
of leucine. The increase was small in both cases, representing 
approximately 2% of consumed isoleucine and valine. Increased production 
of 14C02 was observed within 12 h of feeding excess leucine; however, BCAT 
increased only after 2 to 4 days. No differences were seen in excreted 
14C or in the relative distribution of 14C along the small intestine. 
Apparently the chick is able to adapt in part to excesses of 
dietaiy leucine, and the branched-chain amino acid antagonism may involve 
increased catabolism of the limiting branched-chain amino acids. 
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AB The role of food intake and branched-chain amino acid (BCAA) catabolism in 
the branched-chain amino acid antagonism was investigated. A diet 
containing crystalline amino acids as the sole source of amino acids was 
formulated to contain adequate levels of all required nutrients. The 
basal diet contained 0.60% isoleucine, 0.82% valine and 1.2% leucine. 
Increasing dietary leucine to 5.0% resulted in reduced food consumption, 
weight gain and efficiency of food use. These effects were prevented by 
increasing dietary isoleucine and valine to 0.80 and 1.07%, respectively. 



When L-[l-14C]isoleucine or L[1-14C] valine were included in the diet, the 
amount of 14C02 exhaled was increased within 24 h of feeding the 5% 
leucine diet. The excretion of 14C was unaffected by leucine. It was 
determined by force feeding that .apprx. 70% of the reduced 
growth rate in chicks fed the leucine- supplemented 
diet ad lib could be accounted for by reduced food intake. A portion of 
the growth depression may be due to increased BCAA catabolism, limiting 
the availability of valine and isoleucine for growth. 
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